Heart fiber mechanics can be important predictors in current and future cardiac function. Accurate knowledge of these mechanics could enable cardiologists to provide a diagnosis before conditions progress. Magnetic resonance diffusion tensor imaging (MR-DTI) has been used to determine cardiac fiber orientations. Ultrasound is capable of providing anatomical information in real time, enabling a physician to quickly adjust parameters to optimize image scans. If known fiber orientations from a template heart measured using DTI can be accurately deformed onto a cardiac ultrasound volume, fiber orientations could be estimated for the patient without the need for a costly MR scan while still providing cardiologists valuable information about the heart mechanics. In this study, we apply the method to pig hearts, which are a close representation of human heart anatomy. Experiments from pig hearts show that the registration method achieved an average Dice similarity coefficient (DSC) of 0.819 ± 0.050 between the ultrasound and deformed MR volumes and that the proposed ultrasound-based method is able to estimate the cardiac fiber orientation in pig hearts.
INTRODUCTION
Cardiac modeling provides important information about heart structures. In turn, knowledge of heart structure can lead to predictions about future heart complications [1] . Fig. 1 shows how this fiber structure is arranged in a porcine heart. Structural data can be acquired with a range of imaging modalities, including computed tomography (CT), magnetic resonance imaging (MRI), and echocardiography. MR diffusion tensor imaging (DTI) has been used to determine cardiac fiber orientations [2] [3] [4] [5] . Computed tomography and ultrasound (US) can provide anatomical information but lack the ability to identify individual fibers. Of these two, US has advantages in that no ionizing radiation is used during image acquisition and allows physicians to adjust parameters in real time to view cardiac anatomy. This makes the modality well-suited for routine cardiac examinations. In order to determine fiber orientations for these hearts, we deform a MR-DTI volume from a template heart onto an US volume. Previous work by our group has explored cardiac fiber estimations in rat hearts [6, 7] . In this work, we apply the same process to ex vivo pig hearts, which are similar to human hearts in size and structure. The proce collected. T orientation of these ste 
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